Purpose The goal of our study was to better understand the importance of adult cancer survivors (ACS) receiving Survivorship Care Plans (SCP) especially for their psychological well-being. We hypothesize that the receipt of SCP would decrease the likelihood of symptoms of current depression (SCD) in this population. Methods We tested our hypothesis by using a representative sample of ACS, more than 1 year from cancer diagnosis, who responded to the 2010 BRFSS survey. We used follow-up care instructions (FCI) and treatment summaries (TS) as a marker of SCP. Weighted multivariable logistic regression models were used to investigate the association between FCI and TS (individually and in combination) and SCD, among shortterm (≤5 years from cancer diagnosis) and long-term (>5 years from cancer diagnosis) ACS. Results Out of 3191 final study participants, 32.8 % were short-term, and 67.2 % were long-term ACS. Among shortterm ACS, the adjusted odds of SCD were 3 times higher (adjusted odds ratio (AOR) 3.14 [95%CI 1.29-7.65]) for those who did not receive TS + FCI than for those who received them both. Among long-term ACS, the adjusted odds of SCD were more than twice higher for those who received FCI and no TS compared to those who received them both. Conclusion The present study results emphasize the importance of ACS receiving SCP. Adult cancer survivors may highly benefit from the receipt of SCP not only short-term but also long-term for their overall psychological well-being.
Introduction
As of January 1, 2014, there were approximately 14.5 million cancer survivors living in the USA [1] . The development in cancer diagnosis and treatment resulted in an approximately 22 % decline in the overall cancer death rate in the last decade in the USA [2, 3] . The current 5-year survival rate from all cancers is 68 %, a significant increase from 49 % in 1975-1977 [1] .
Survivorship Care Plans (SCP), which include follow-up care instructions (FCI) and treatment summaries (TS), are important for cancer survivors to prevent, manage, and treat any long-term/late health related complications due to their cancer history. Follow-up care instructions (FCI) include information pertaining to the timing and location where cancer survivors are to receive their follow-up and primary preventive care, surveillance for recurrence or spread of previous cancer, and possible late/long-term effects due to cancer and its treatment. Treatment summaries (TS) include an explanation of cancer diagnosis, dates of treatment, and treatment description [4] . Cancer TS could increase the survivors' awareness of the received treatment complexity, while FCI would inform and guide the survivors to the best health care providers for follow-up care. The Institute of Medicine's report in 2005 [5] , followed by a second one in 2008 [6] , recognized the need of a SCP for better communication between the oncologist(s), the patient, and the primary care provider(s) to improve the quality of health care received during the survivorship continuum.
Prior research has shown that a significant percentage of cancer survivors are at increased risk of psychological sequelae [7] [8] [9] [10] , such as depression, anxiety, overall psychological distress, and post-traumatic stress disorder. These sequelae, if left untreated, can lead to reduced quality of life, suicide ideation, and increased cancer mortality [11] [12] [13] . The Institute of Medicine has emphasized the need of care not only for the physical health of cancer survivors but also for their psychological health [5, 6] . Thus, it is essential to evaluate health care strategies that could significantly reduce the level of these problems among cancer survivors.
One of the recommended public health strategies to improve cancer survivors' follow-up care is the receipt of SCP, which includes the receipt of TS and FCI [5, 14, 15] . A recent study has reported a positive association between receiving TS, FCI, and survivors' receipt of general follow-up health care [16] .
While the value of psychosocial interventions on alleviating psychological distress in cancer survivors has been already evaluated [17, 18] , and the association between the receipt of SCP and cancer-specific distress has been examined among Canadian breast cancer survivors [19] , to the best of our knowledge, there are no published studies that examined the association between the receipt of SCP and psychological distress in U.S. cancer survivors. Understanding the association between SCP and psychological distress may further highlight the need and importance of SCP for U.S. cancer survivors, especially in the first 5 years after completion of cancer treatment as 70 % of them survive this time period. Survivorship care plans should be evaluated as their implementation may help to significantly reduce psychological distress in cancer survivors.
Therefore, the goal of our study was to examine the association between the receipt of SCP and psychological distress among U.S. adult cancer survivors who have completed their cancer treatment. We hypothesize that the receipt of SCP would decrease the likelihood of psychological distress in adult cancer survivors.
Methods

Study design and population
The Behavioral Risk Factor Surveillance System (BRFSS) is the world's largest health related telephone survey, conducted in all 50 U.S. states, the District of Columbia, the U.S. Virgin Islands, Puerto Rico, and Guam. The BRFSS is a federally funded annual survey, collecting information regarding health conditions, health-related behavioral risk factors associated with injuries, infectious diseases and preventable chronic diseases, among randomly selected and interviewed noninstitutionalized adults aged 18 years or older [20] . Details regarding the BRFSS study design, sample selection, weighting procedure, and reliability and validity of the measures used have been previously described [21, 22] .
Data from the 2010 BRFSS were used for the current study. In the 2010 BRFSS, six states administered both, the BAnxiety and Depression^and the BCancer Survivorship^optional modules: Indiana, Massachusetts, Missouri, New Jersey, Ohio, and Wisconsin.
Cancer survivors
In order to identify cancer survivors (CS), respondents to the 2010 BRFSS survey from the 6 states that administered both, the BCancer Survivorship^and the BAnxiety and Depressionm odules, were asked if they have ever been told by a doctor, nurse, or other health professional that they had cancer. Those who answered BYes^to this question were identified as CS and were further asked at what age they were first diagnosed with cancer. The duration of cancer survivorship was computed by subtracting from the age of the respondent at the time of the survey the age at which he/she was first diagnosed with cancer. This duration was further categorized as <1 year, 1-5 years, and >5 years. Survey respondents were also asked if they were currently receiving treatment for cancer. Only CS not currently on cancer treatment were included in the analyses. Those CS whose computed time from cancer diagnoses was <1 year and declared that they were not currently on cancer treatment were excluded from the analyses, since it was not clear from the survey if cancer treatment was even initiated after cancer diagnosis and prior to them participating in the BRFSS survey.
Exposures of interest: receipt of SCP
Receipt of TS or FCI was determined if respondents to the Cancer Survivorship Module answered BYes^to the question BDid any doctor, nurse, or other health professional EVER give you a written summary of all the cancer treatments that you received?^or BHave you ever received instructions from a doctor, nurse, or other health professional about where you should return or who you should see for routine cancer check-ups after completing treatment for cancer?^, respectively. To test for the association between the combined effect of TS and FCI and the outcome of interest, a combined exposure variable has been created: TS + FCI.
Outcome of interest: symptoms of current depression
Symptoms of current depression (SCD) were assessed among the respondents to the Anxiety and Depression Module by using the eight-item Patient Health Questionnaire-8 (PHQ-8) diagnostic algorithm [23] . There are 8 questions being asked, with 3 possible, mutually exclusive, answers for each, scored from 0 to 2. The sum of all scores is being calculated, obtaining a final PHQ-8 score which can range from 0 to 24. Respondents whose final score was ≥10 were classified as having current depression. The PHQ-8 is a standardized and proven valid measure for diagnostic and severity of distress not only in clinical populations [24, 25] but also in large, population-based surveys [23] .
Covariates of interest
Prior research has shown that some of the risk factors associated with psychological distress in adult cancer survivors are older age at evaluation, being female, not married, unemployed, having no health insurance, low educational attainment [7, 10, 26] , suffering of cancer-related pain [27, 28] , and chronic conditions [10, 7] .
For our present study, cancer-related pain was determined if respondents to the Cancer Survivorship Module answered BYes^to the question BDo you currently have physical pain caused by your cancer or cancer treatment?^. Sociodemographic variables included were age, gender, race/ethnicity, education employment and marital status. The number of chronic conditions was determined based on how many of the following chronic conditions a respondent indicated to have had or have: arthritis, asthma, coronary heart disease, diabetes, heart attack, and stroke. Income was not included as a covariate of interest since approximately 15 % of our final study sample had corresponding missing information regarding this variable.
Final study sample
There were 38,646 potentially eligible individuals for this study, who answered the 2010 BRFSS questionnaire, and the BCancer Survivorship^and BAnxiety and Depressionm odules ( Fig. 1) . Out of them, 4885 were identified as CS, and furthermore, 4565 were identified as adult cancer survivors who were diagnosed with cancer when they were older than 18 years of age, who were not pregnant at the time of the study, and who reported their age at the time of study to be greater than their age at cancer diagnosis. Among these adult CS, 470 (10.3 %) had incomplete PHQ-8 data, 240 (5.3 %) had missing information about receiving FCI and TS, 490 (10.7 %) has missing values regarding cancer-related pain, 59 (1.3 %) had missing values for race, marital status, education, employment and health care coverage, and 115 (2.5 %) individuals were diagnosed with cancer less than 1 year prior to the study date. Therefore, the final study sample size was 3191, which was comprised of 1046 (32.78 %) adult CS who have been diagnosed with cancer 1 to 5 years (inclusive) prior to the study, and 2145 (67.22 %) adult CS who were diagnosed with cancer more than 5 years prior to the study. None of the individuals in the final study sample were currently under cancer treatment.
Statistical analyses
From the initial group of the potentially eligible participants to this study, respondents who refused to answer, answered Bdo not know/not sure^, or had missing values for any of the study variables, were excluded from the study. Descriptive statistics were produced including weighted prevalence and 95 % confidence intervals (CI) for categorical and ordinal variables, and weighted median and interquartile range for continuous variables. Three multivariable weighted logistic regression models were conducted in order to investigate the association between the receipt of TS, FCI, the combined TS + FCI, and current depression. All three models were conducted in unadjusted and then in adjusted format, among two different groups of CS: those who were less than 5 years from cancer diagnosis, and those who were more than 5 years from cancer diagnosis, at the moment of the survey. All of the statistical analyses were performed using SAS v9.4 (SAS Institute, Cary, NC, USA) using SAS survey procedures (PROC SURVEYMEANS, PROC SUVEYFREQ, PROC SURVEYLOGISTIC) in order to account for the complex sampling design. Statistical significance was set at p < 0.05.
Results
Study sample
The characteristics of the study sample are presented in Tables  1 and 2 . Among CS diagnosed with cancer 1 to 5 years prior to the study, CS with SCD compared to CS without SCD were significantly younger (median 52 years of age vs. 
Prevalence of current distress
In the final study sample, the percentage of cancer survivors who reported SCD (PHQ-8 score ≥ 10) was 10.8 % among survivors diagnosed with cancer within 1 to 5 years prior to the study, and 10.1 % among survivors diagnosed with cancer more than 5 years prior to the study.
Model based unadjusted and adjusted odds ratios When investigating the association between SCD and the combination of FCI + TS, receiving just the FCI and not the TS was significantly associated with an increase in SCD (AOR 2.18 [95 % CI 1.14-4.19]).
Discussion
Five-years post cancer diagnosis is a very important Bmilestone^in the life of every cancer survivor [29] , as it represents the end of a period of high risk for cancer recurrence and the beginning of a lower risk period [30, 31] . To our knowledge, the current study is the first to investigate the association between the receipt of SCP and SCD during the two very important time intervals in the survivorship continuum, less than (short-term) and more than (long-term) 5 years from cancer diagnosis [32, 33] . Within the first 5-years after cancer diagnosis, the lack of receiving FCI was significantly associated with increased odds of SCD among cancer survivors when compared to cancer survivors who did receive FCI. Also, the lack of receiving both, FCI and TS, was significantly associated with increased odds of SCD in cancer survivors, when compared to those who received them both. The fear of cancer recurrence among cancer survivors is very high during the first 5 years after cancer diagnosis [34, 35] . Therefore, it is very important for cancer survivors to receive the correct follow-up care during this very critical time period in their survivorship continuum, including psychological interventions which could reduce their SCD. Prior research has shown that the receipt of FCI and TS is independently and in combination associated with cancer survivor's receipt of follow-up health care [16, 36] . Follow-up health care includes psychological interventions which have already been proven to be not only effective, but also economical among cancer survivors [17, 37] . The results of the present study show that the receipt of a SCP for shortterm cancer survivors could significantly reduce their SCD.
The present study results have also shown that within the first 5 years after cancer diagnosis, the receipt of TS without receiving FCI was not significantly associated with SCD among cancer survivors. One possible explanation for this finding is the fact that only 2.5 % of all short-term cancer survivors received TS without receiving FCI, and therefore, the numbers are too low to draw a statistically significant conclusion for this subgroup of survivors.
After 5-years from cancer diagnosis, among cancer survivors, the lack of receiving TS increased the odds of SCD by almost twice when compared to those survivors actually receiving TS. Even more, survivors who did receive FCI without receiving TS had more than twice increased the odds of SCD when compared to survivors who received them both. On the other hand, the association between FCI and SCD lost its statistical significance.
Long-term cancer survivors have the experience of cancer survivorship and follow-up care, which may explain the null association between FCI and SCD. While the purpose of TS is to better facilitate the communication between their primary care providers and their cancer treatment centers, and the value of receiving TS has been priory emphasized [38, 39] , to our knowledge, there is no published research investigating the value of FCI in the absence of TS, especially among longterm cancer survivors. Even though cancer survivors try hard to forget their cancer experience [40] , long-term cancer survivors still face low or moderate levels of fear of cancer recurrence [41] . In the absence of TS, long-term cancer survivors may face difficulties in remembering their detailed cancer diagnosis and treatment [42] . Therefore, cancer survivors who do receive FCI may face difficulties in communicating their cancer diagnosis and treatment history to their primary care providers, which could in turn lead to frustration, lack of receiving timely follow-up care for their medical needs, and as a result, an increase in their SCD. The results of the present study show that the receipt of a TS for long-term cancer survivors could significantly reduce their SCD. The present study results have certain limitations. First, the subgroup of cancer survivors who did not receive FCI but did receive TS is underrepresented in our study sample, since only 2.5 % of short-term and 3.4 % of long-term cancer survivors fell in that category. Second, even though cancer-related pain and the number of comorbid conditions was accounted for, the effect of the severity of the pain and conditions on SCD could not be assessed. Third, since the BRFSS is a phone survey answered by each individual participant, the answers to some of the questions may be subject to recall bias. Fourth, PHQ-8 is not equivalent to a clinical diagnosis of depression. PHQ-8 is a survey tool used to screen for depression and as such further assessment by a clinician is required to actually clinically diagnose an individual with depression. The individuals reporting PHQ-8 symptoms of depression may have other factors that influenced their self-assessment of symptoms, such as no longer working, fear of recurrence, family issues. Therefore, the use of PHQ-8 may lead to an overestimation of the prevalence of depression.
There are obstacles that have been identified in implementing the SCP [43, 44] , and not all cancer survivors receive TS and/or FCI [45, 46] . The current study found that even though the majority of short-term and long-term cancer survivors did receive FCI, only a minority of them received TS. Despite these limitations, the present results show that while the receipt of a SCP plays an important role on SCD among short-term cancer survivors, TS have a significant impact on SCD among long-term cancer survivors. Survivorship care plans need be effective not only in the short term but also in the long term, since cancer survivors need to fully benefit from cancer follow-up health care, including managing possible symptoms of psychological distress, for the rest of their lives. Both FCI and TS play a very important role in the survivorship continuum and their receipt is essential for the short-and long-term psychological well-being of cancer survivors.
Compliance with ethical standards
Conflict of interest The authors declare that they have no conflict of interest.
Research involving human participants and/or animals This article does not contain any studies with animals performed by any of the authors.
The BRFSS 2010 survey data used in this study is publicly available and de-identified. The BRFSS Cell Phone Project Operational Protocol can be found at: http://www.ndhealth.gov/brfss/image/cache/2010_ BRFSS_Cell_Phone_Project_Opeartional_Protocol.pdf.
Ethical approval All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and /or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.
Informed consent Informed consent was obtained from all individual participants included in the study.
Funding source No external funding was secured for this study.
